II. A Conceptual Framework for the CPI
The conceptual framework which will underlie our analysis of shelter costs is based on two basic assumptions. The first assumption is that the appropriate theoretical construct for measuring consumer prices is the cost-of-living index (see Pollak (1971) and Fisher and Shell (1972) ). Within this framework, the objective of the CPI is to measure changes, for a given consumer, in the cost of achieving a given level of satisfaction. For the purposes of this paper, the important aspect of this assumption is that it specifies the cost of living as a function of the determinants of the consumer's level of satisfaction or, in other words, the arguments of the consumer's utility function. The second important assumption is that the consumer's welfare is determined by the flows of consumption services which he receives, where the services can be either (1) directly provided, (2) obtained coincidentally with the consumption of a nondurable good, in which case the distinction between good and service is unnecessary, or (3) obtained from the use of a durable good owned by the consumer. In each case, satisfaction is derived from the act of consumption; ownership of a source of consumption services (a durable good) produces no additional satisfaction. The purchase of a durable good is an "investment," designed to provide consumption services over a future time span.
Within this framework, the CPI can approximate a cost-of-living index by measuring the cost over time of the market basket of services consumed in the base period. For the services provided by directly purchased services and nondurable goods this implies observing market prices and transaction levels in the base period, as well as the subsequent time path of market prices. For the services provided by durable goods owned by consumers, the implicit price of the services must be estimated, since market transactions do not take place each time the service is consumed.
The remainder of this paper will analyze this estimation problem for the case of shelter services provided by owner-occupied homes, comparing two alternative approaches-user cost and rental equivalence-which have received substantial support as solutions to this problem. I will start by defining user cost in the simplest case-in a certain, taxless world with perfect markets-and proceed to outline the conceptual and empirical complications which arise when these assumptions are dropped.
III. Theoretical Framework for Measuring the Cost of Shelter
In a world with active rental and resale markets, no uncertainty, and no friction costs, the user cost of a house in a given period is
C(t) = r(t) P(t) -A(t) + Z(t)
(1) where r is the (single) rate of interest in period t, P is the average price of the house in period t, A is equal to the change in the average price over the period and Z represents all other cost components. In other words, the user cost is defined as the opportunity cost of holding and using the house, r P + Z, less the increase in its value. In equilibrium the rental price of the house, R, will be equal to the user cost, and, since frictions have been assumed away, the rent received by a landlord will equal the rent paid by a tenant. Thus, in a perfect world
RL (t) = C(t) = RT(t)
where the superscripts L and T denote landlord and tenant, respectively. Under the conditions I have assumed, measurement of the value of the flow of shelter services from a house is trivial. It can be measured with information from either rental or resale and money markets, and it does not matter whether the information refers to buyers' or sellers' prices. The problems arise when one attempts to measure the cost of shelter for homeowners in a more complicated setting, when the exact form of the user cost function is more difficult to define and the equalities defined above need not hold.
To lay out this problem more clearly, I will drop the assumption of perfect certainty, thereby allowing for a structure of differential asset yields. I will also relax the assumption of no friction costs to allow for the possibility that the net rent received by a landlord may be less than the rent paid by a tenant, the difference representing, for instance, the cost of advertising. I do assume that there is a sufficiently active rental market that there is some price at which each homeowner can rent shelter services equivalent to those provided by his own home and some strictly positive price at which another consumer would be willing to rent his house. Under these conditions, the user cost measure can be redefined as
C(t) = re(t)E(t) + rm(t)M(t) -A (t ) + Z(t )
where M and E are mortgage and equity amounts which sum to P, rm is the mortgage interest rate, and re is the opportunity cost of equity capital. The relationship between user cost defined in this manner and the alternative rent measures defined above is now ambiguous, and depends critically on the manner in which the opportunity cost of equity capital is defined.2 Certainly RT must be greater than or equal to R L, but depending on the manner in which one chooses to define and estimate re, the relationship between each of the rent measures and C is uncertain.
The variables included in the redefined user cost function are all conceptually and operationally straightforward with one crucial exception-re. Unfortunately, estimates of user cost are also sensitive to alternative definitions of this variable. Several somewhat "natural" alternatives for defining re have been suggested in Gillingham (1973a) , McFadyen and Hobart (1978) , Muth (1972 Muth ( , 1975 , 2 It is important to note that the appropriate measurement objective within the CPI or cost-of-living framework is actual, total user cost. Of equal interest would be a measure of expected, marginal user cost, which could be used in estimating models of consumer behavior. In this case, measures of expected capital gains and expected rates of return on equity would be appropriate components. The differences between the appropriate methods to compute and use these two measures are confused by Dougherty and Van Order (1981 and 1982) .
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and Steiner (1961) . In Gillingham (1973a) , it was suggested that re be estimated as an ex post internal rate of return defined by the identity RL(t) + A(t) re(t)E(t) + rm(t)M(t) + Z( t ), (4) where RL is an estimate of the market rental which an owner could receive for his house. Alternatively, one might argue that the appropriate internal rate of return be defined by substituting RT for RL in equation (4).3 In either case the resulting estimate of the user cost, which we will call C*, reduces to an implicit rent, and the following relationship holds: R L(t) < C*(t) < R T(t).
McFadyen and Hobart (1978), Muth (1975) , and Steiner (1961) suggest that alternative rates of return which consumers either receive or paysuch as consumer debt, savings account, mortgage interest and bond rates-be used to construct the user cost function. With this approach, depending upon the particular rates of return included, the resulting user cost estimate need not be bracketed by the two rent variables. The problem of selecting an appropriate definition for re reduces to a fundamental question concerning the interpretation of the user cost of housing services. Use of an ex post internal rate of return excludes returns to investment in housing assets from the shelter services index except as these returns affect rent levels. To give an example, assume a change in government policy which spurs an increased rate of appreciation in house prices without affecting rent levels, interest rates or the other cost components included in Z. In this case, both actual appreciation and the ex post internal rate of return on housing would increase, but the user cost of housing services, as measured with the internal rate, would be unaffected. Use of an alternative rate would result in an unrealistically low estimate of the user cost of services, since the increase in the appreciation rate would be counted as an offset to shelter costs when, in fact, no change had occurred in the price charged for shelter services in rental markets. The use of an alternative rate of return in the user cost function implies that, even with a given potential rent for the services of a house, the user cost of those services is dependent on the specific financial and operating costs and price trend of that house. I feel it is more reasonable to allow the rental market to determine the value of the housing services and allow variations in other user cost factors which are specific to that house to be offset by variations in the internal rate of return. The relationship between an alternative rate and an internal rate will provide information about the profitability of housing investment (both in a particular house and housing in general), but the use of an alternative rate in the user cost function will not yield a measure of service cost which is necessarily consistent with rental market information.
To put this argument another way, it is plausible to contend that a user cost measure is a conceptually viable estimate of the value of the flow of shelter services only if it is bracketed by RL and RT. It cannot be less than RL since a homeowner always forgoes this amount when he lives in his own house, and it cannot be greater than RT since a homeowner always has the alternative of obtaining equivalent housing services at this price. For these reasons, given a sufficiently active rental market, a user cost measure is viable only if it is bounded by RL and RT, and this condition will obtain in general only if an appropriately defined internal rate is used to measure the opportunity cost of equity.4
Accepting the existence of active rental markets, the foregoing discussion leads to the conclusion that, from a theoretical point of view, rental market information is a necessary input-either direct or indirect-into the construction of a user cost measure of shelter costs. Thus, a rental equivalence approach provides a simpler, more direct measure. Before concluding that the rental equivalence ap3The "landlord" and "tenant" rents, as well as the user cost measure, discussed in this section are all measured gross of any special tax treatment. Simple adjustments can be made to the user cost measure suggested here to obtain a user cost measure net of tax which incorporates the fact that the imputed rents of owner-occupants are not taxed and landlords can deduct certain expenses which an owner-occupant cannot. 4 It is important to note that the arguments in this section do not depend on the existence of equilibrium in either housing rental or asset markets. Furthermore, the ex post internal rate of return measure which we seek is an accounting measure and bears no necessary relationship, in the short run, to the equilibrium or expected rates of return on housing investment. The approach suggested here does not require knowledge of the long-run interrelationship among the expected rate of return, expected capital gains and expected user cost. proach is also better from an operational point of view, however, I will analyze two empirical questions: (1) Do alternative estimates of the opportunity cost of equity to homeowners yield, in practice, reasonable approximations to a user cost index? (2) Can a reasonable rental equivalence measure, which takes into account the differences between the stock of owner-occupied and renteroccupied houses, be constructed from rental market data? Both of these questions, and especially the second, are complex and difficult to answer definitively. The remainder of this paper will deal with each of these questions in turn, however, providing what empirical information is currently available.
IV. Alternative Estimates of User Cost
Using the general user cost formula, defined above as
C(t) = re(t)E(t) + rm(t)M(t) -A(t) + Z(t),
I experimented with alternative estimates of the various components-especially re, rm and A -in an attempt to develop a user cost function which would provide an estimate of the trend in shelter cost which is reasonably consistent with rental market information. (In the remainder of this section, the word "reasonable" is used only to represent this limited criterion.) The basic problem in this approach is that two of the components in the above formula-re and A -are historically volatile and, ceteris paribus, correlated. Although the measurement of house price levels, and thus appreciation, is difficult, it is possible to construct reasonable estimates of current appreciation which do, in fact, accurately reflect the historical volatility of this series.' Without using information from rental or housing investment markets, however, it is not possible to capture the presumably correlated variation in the internal rate of return on housing. In other words, it is impossible to estimate a user cost measure which exhibits reasonable short-term movements when current appreciation rates are included in the measure. As a result of this empirical anomaly, my experiments were focused on developing a user cost measure which would provide a reasonable estimate of the trend movement in user cost without exhibiting the unrealistic short-term fluctuations which characterize a user cost measure which includes current appreciation rates. To do this I experimented with (1) alternative averages of appreciation rates to estimate the trend movement in appreciation, and (2) alternative averages of mortgage interest rate indexes to estimate the trend movement in both the opportunity cost of equity capital and mortgage costs. It might be hoped that a user cost measure which incorporates these trend measures for both appreciation and the opportunity cost of equity would provide a more reasonable trend estimate for the user cost of housing. Furthermore, an index constructed in this fashion could be constrained to reduce unreasonable short-term volatility, characteristic of several of the alternative measures considered, which would cause severe problems in both the use and interpretation of the index. Tables 1 and 2 summarize, very briefly, the basic findings of the analysis.6 These tables are based on user cost simulations which incorporated five alternative estimates for the appreciation rate and four alternative specifications for both re and rm. The simulations use CPI component indexes to measure Z. In the first table, in which the current mortgage interest rate is used for both re and rm and the CPI house price series is used for E + M, 5 It is worth reemphasizing that the objective of this paper is to estimate actual, historical user cost and not expected future cost (cf. footnotes 2 and 4). There is, presumably, a correct formulation of equation (6) incorporating expectations of r, and A to estimate the latter, but this measure would not necessarily be an adequate estimate of the former. In measuring the current, historical user cost of owner-occupied housing one might question (1) whether current or historical mortgage interest rates are the appropriate rate with which to measure mortgage costs and (2) how leverage should be treated. The framework developed in this paper makes it clear that these issues are not important. Since the services of a house have an (implicit) market value, this value, along with whatever mortgage rate and leverage percentage are chosen, will determine the appropriate return on equity as a residual. Thus, for example, higher mortgage interest rates result in lower equity returns, ceteris paribus, and vice versa. The choice of mortgage interest rate or leverage percentage can be governed by matters of convenience and whether one wants to distinguish equity returns that stem from financing differences from other equity returns.
6The indexes in tables I and 2 update similar tables presented in Gillingham (1980) . They differ slightly because the average appreciation rate for a year is the average over all twelve months rather than the average of the last month of each quarter. The house price series was constructed by using the CPI house price index to adjust the price of a "reference" house, which was valued at $14,000 in March of 1964. The appreciation rates were then computed from this series. the impact of alternative estimates of appreciation are displayed. For the index in column 1, appreciation is estimated by applying current appreciation rates to current (constant quality) house prices. For the indexes in columns 2 through 5 the appreciation rate is approximated by one-, three-, five-and ten-year unweighted averages of lagged appreciation rates. Comparison of these indexes demonstrates the extreme impact of appreciation on the user cost measure. Even with the five-year average the index exhibits extreme and unlikely dips, which are only partially damped when appreciation is averaged over ten years. Given historical appreciation patterns, longer averaging periods not only smooth the index but also result in a substantial increase in the estimated change in user cost from 1964 to 1980. Unfortunately, there is no theoretical basis on which to choose from among the alternatives.
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In table 2, which incorporates the 10-year weighted average appreciation rate for all indexes, the current mortgage interest rate and four alternative weighted averages of mortgage interest rates are used to represent re and rm. As with alternative estimates of appreciation, the choice of the interest rate to represent re and rm has a substantial impact on the index, though longer averaging periods for interest rates make the index rise more slowly. Again, without recourse to rental market information the choice of re is essentially arbitrary. In summary, the indexes in tables 1 and 2 demonstrate the difficulty inherent in developing a theoretically defensible user cost index without information on implicit rents.7 None of the indexes track rent movements, as measured by the CPI rent index, closely. Unless rents for the types of units which are typically owner-occupied move quite differently than the rents of typical renter units, the methods summarized in tables 1 and 2 do not appear promising. The question of whether 7Dougherty and Van Order (1982) estimate two user cost functions similar to those presented in tables 1 and 2, using the current mortgage interest rate for re in both and estimating the rates of appreciation as two alternative moving averages of the rates of change in an index of new, single-family house prices. There are many problems with their analysis-e.g., their theoretical model is essentially the oversimplified model in equation (1) and they focus on marginal cost, which is inappropriate for the CPI, rather than average cost. Furthermore, although they imply that their approach is a viable alternative for the CPI, they have ignored the inequality constraint suggested in section II of this paper and have used essentially arbitrary smoothing procedures similar in effect to those reflected in table 1. Although they do not report user cost indexes in Dougherty and Van Order (1982), they do report similarly specified user cost indexes in Dougherty and Van Order (1981). These indexes fluctuate widely and increase at an unrealistically low rate in comparison to rents. Furthermore, as in table 1, the indexes are very sensitive to the choice of procedure for estimating appreciation rates. DeLeeuw (1981, p. 135) describes the Dougherty and Van Order (1981) procedures for estimating user cost indexes as "so volatile that they make even the total CPI rate of change look like a random walk at times." rent movements are homogeneous across different types of units will be addressed in the next section.
V. Estimation of a Rental Equivalence Index
The results described in the previous section give added support for a rental equivalence approach to measuring shelter costs for homeowners. In this section I will describe attempts to estimate a rental equivalence index using data from the ongoing residential rent survey conducted by the Bureau of Labor Statistics (BLS). Much of the discussion concerning the feasibility of constructing a rental-equivalence measure has centered around the question of whether data from rental units can be used to develop measures which are representative of owner-occupied units. One extreme possibility is that the implicit rent of owner-occupied units changes at the same rate as the actual rents of rental units and that little, if any, additional effort is required to obtain a usable rental equivalence index. The BLS currently publishes an experimental CPI (CPI-U, Xl) which uses the CPI rent component without modification as a proxy for a shelter cost index for homeowners. To the extent that the rate of change in rents does not vary across tenure classes, the BLS experimental index should be a reasonable rental equivalence index.8 The BLS is quick to point out, however, that there is no basis for accepting this assumption and that additional research is necessary to analyze variation in rent movement across housing unit characteristics (directly) and tenure class (indirectly). The results reported below are a step in this direction.
A. Empirical Specification and Description of Data
The indexes presented below are based on the assumption that the rent that is (or could be) charged for a housing unit is a function of the characteristics of (1) the unit itself, (2) the neighborhood in which it is located, (3) the tenants, and (4) the lease, which specifies the services included in rent. Under this assumption I estimated the relationship between these characteristics and the rent of the unit.9 I interpret the function specified above as the outcome of the interaction of supply and demand schedules for dwelling units with different mixes of these characteristics. As such, it is best interpreted as a tool for estimating the rent of a housing unit with a particular set of characteristics which, though unobserved (or observed in insufficient quantity), is actually traded in the rental market. It does not provide an adequate basis for estimating the rent that a particular type of unit, which does not exist or is not traded, would have if it did exist and was traded.'0 Thus, my basic assumption is that the distributions of rentaland owner-occupied units by characteristic, though characterized by different relative frequencies, cover essentially the same area in characteristics space.
Data on rent and the characteristics of the unit, the tenant and the lease were drawn from the BLS rent survey. In this survey, housing units are visited every six months, and rent and characteristics information are collected for both the current and previous months. Approximately one sixth of the rental units (a "panel") are visited each month. Neighborhood characteristic data for metropolitan areas, as of 1970, were obtained by merging the BLS rent sample with Census tract information." The dependent variable in each regression was the logarithm of contract rent. In this specification, a given absolute change in the level of a quality attribute has a constant percentage impact on contract rent. Use of this form can be interpreted as (1) an assumption that the conditional variance of rent is proportional to its expected value and (2) 9 I used this approach because it is quite easy to estimate the regression model and construct indexes. I am not, however, suggesting that this is a viable, much less the best, approach to computing a rent index for the CPI on a monthly basis. The CPI rent survey design allows the same units to be visited over time. Presumably, an operational, monthly rental equivalence index would make use of the panel nature of the survey to explicitly or implicitly reweight the rent relatives for individual units to obtain a rental equivalence index. I did not follow this approach for two reasons: (1) it would be beyond the scope of this paper to accurately simulate CPI procedures and (2) I wanted to evaluate other problems, such as the aging bias, and this evaluation requires use of a different methodology.
l0Cf. Gilhngham (1973b, chapter 2) or Pollak (1979) for additional discussion of this issue.
11 Neighborhood characteristics are available only for metropolitan areas, so housing units in nonmetropolitan areas were dropped from the analysis. For simplicity, I also dropped housing units which had no private entrance, no kitchen, no bathroom or no heating facilities whatever, as well as housing units in Anchorage and Honolulu.
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an assumption that the quality, and thus the cost, of the attribute is related to the rent level. Most of the independent variables are dichotomous. With the exception of median neighborhood income, all continuous variables are measured in level form, though quadratic terms are included for the age of the dwelling unit and number of rooms to allow for nonlinear relationships between age and size and the logarithm of rent. The logarithm of median neighborhood income was used because this variable is measured in 1969 dollars and relative differences are likely to be more meaningful over time than absolute differences. Separate regressions were estimated for each region to allow for coefficient variation across regions. Geographic dummy variables were included in each regression to allow for interarea price variation. A full set of the independent variables included in the analysis is provided in appendix table 1.
Rent survey data have been processed on a continuing basis since 1975. Each regression was run on twelve months of data, with the periods overlapping by six months so a "chain" biannual index could be constructed."2 Eleven separate regressions were estimated for each region. Each of the regressions was of the form ln(R) = E3xiJi + E>xid i + Eza,, 
B. Construction of Rent and Rental Equivalence Indexes
The regression coefficients on the slope and intercept interaction terms form the basis for computing both the rent and rental equivalence index- 12 In specifying and estimating the regression model, I encountered two problems. First, although the rental units were randomly assigned to collection panels, preliminary analysis indicated nonrandom variation in average rent levels across panels which was not accounted for by the regression model. This problem caused regressions run on data from short intervals (less than six months) to be somewhat erratic, so all six panels were included in each regression. Second, I faced conflicting objectives in specifying the model. On the one hand, I wanted to include a large number of independent variables to obtain greater explanatory power and avoid the exclusion of potentially important explanatory variables. On the other hand, the variations in coefficients across periods, much of which could be random (especially for variables with insignificant and unstable coefficients), determines the movement of the indexes constructed from the regression. As a compromise, in each regression I pooled two six-month periods and allowed only a small number of coefficients to vary between the two subperiods.
The coefficients which are allowed to vary, through the use of slope and intercept interaction terms, are those on the intercept and the variables which define the age and size of the unit, whether the unit is detached, and the median income of the neighborhood in which it is located, as well as a time dummy variable indicating whether the rent was paid in the first or second quarter of each six-month subperiod. With the exception of the intercept and the time variable, these variables were chosen because (I) they are consistently, statistically significant in the regression analysis and (2) they vary substantially, on average, between the owner and renter subgroups of the housing stock. The last variable is included to allow for more flexibility in the time path of rent change. The analysis was also carried out allowing all the coefficients to vary between subperiods. The indexes obtained from these regressions, though slightly more erratic than those presented in this paper, are still quite reasonable.
13I also experimented with additional variables but dropped several, including those relating to utilities and furnishings included in rent, that had inconclusive coefficient estimates. It would have been useful and interesting to include a variable denoting the rent control status of an apartment, but this information was unavailable. The SMSA dummy variables should account in part for the prevalence of rent control. The fact that detached unit rents, which are not subject to rent controls, did not increase more rapidly than rents on other housing unit types would indicate that rent controls, to the extent that they existed, did not exert significant downward pressure on rent changes. in table  3 and appendix table 7 which deserve emphasis. First, the hedonic rent index increases more rapidly than the official CPI rent component over the period for which both are available. Furthermore, this phenomenon persists across all regions. Although there are a number of differences between the two methodologies, a likely explanation for a substantial part of the faster increase is that the official methodology does not adjust for the fact that units in the sample are getting older and that the official index suffers from an "aging" bias. The coefficients on the level and square of age in the hedonic regressions, evaluated at the regional means of the age variable, would account for less than half of the difference between the two indexes, however, so that, to the extent that an aging bias accounts for more of the difference, it cannot be identified explicitly from the regressions.
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Second, the rental equivalence index increases more slowly than the hedonic rent index over both the entire sample period and the post 1977 period. Many scenarios could be constructed to explain this phenomenon. One explanation that deserves additional investigation is that this relative movement results from (1) rents increasing less rapidly for higher quality housing units than for lower quality housing units over the recent past and (2) owner-occupied housing units being of higher quality, on average, than renter units.
These two aspects of the hedonic indexes lead to an interesting interpretation of CPI-U, Xl, the experimental CPI which substitutes the CPI rent component for the homeownership index to approximate a rental equivalence index. To the extent that the official rent index is biased downward, CPI-U, Xl is also biased downward. However, to the extent that implicit rents for homeowners have increased more slowly than actual rents, this bias is mitigated. The indexes presented in table 3 would imply a rather small historical bias in CPI-U, Xl, as a flow-of-services CPI, relative to that which has resulted from the use of the current treatment of homeownership in the official index. a From 1978 on, the "official" BLS indexes were constructed by "subtracting" the non-metropolitan indexes from the total U.S. index, and are thus not exact, official indexes. Prior to 1978, the "official" indexes include nonmetropolitan coverage, and the rent index is based on a different rent survey.
VI. Summary and Conclusions
The purpose of this paper has been to evaluate, on both conceptual and empirical grounds, alternative methods for measuring the cost of shelter for homeowners in the Consumer Price Index. Conditional on several basic assumptions about the appropriate theoretical framework for the CPI, we concluded that the appropriate measure of housing costs is the value of the flow of shelter services, i.e., the user cost, of housing. Unfortunately, however, in a world of uncertainty and imperfect markets, user cost is an ambiguous concept, requiring assumptions about the appropriate definition of its components. Within this framework, I argued that the most useful definition of the user cost of housing requires information about the rent which a housing unit could command if it were rented and that, given this requirement, the implicit rent of an owner-occupied house could be used more efficiently to measure user cost directly. Given this conclusion two empirical questions were then investigated: (1) Do alternative estimates of user cost, which do not make use of implicit rental information, yield empirically reasonable measures of user cost? (2) Can a reasonable rental equivalence measure, which takes into account the differences between the stock of owner-occupied and renter-occupied houses, be constructed from rental market data? The answer to the first question is a resounding "no." Under a wide set of alternative formulations, it was not possible to obtain a user cost index which was consistent with trends in rent levels. Other procedures might yield this result ex post, but there is no reason to believe that this relationship would hold in the future.
The answer to the second question is a somewhat more guarded "yes." A regression approach was used to estimate both rent and rental equivalence indexes. The procedure used yields a reasonable measure of relatively long-term-six months and over-changes in actual and implicit rent levels, but is not directly amenable to measuring accurately short-run change. With this caveat, along with the standard caution that the validity of the estimated indexes is conditional on the validity of the regression specification, I estimated both actual and implicit rent indexes. In general, the estimated actual rent index increased more rapidly than the official CPI rent component, but the estimated rental equivalence index increased more slowly than the estimated actual rent index. Though it is impossible to prove that a reasonable rental equivalence index can be constructed, my experiments provided no information to the contrary.
The results concerning the feasibility of a rental equivalence index are especially important when one considers the impact that such a change in procedure would have had on the CPI over the 14 Several other issues, which were beyond the scope of this paper, also deserve attention in future work. The most important of these, at least from an empirical standpoint, is the treatment of taxes in a flow of services shelter index. Adequate treatment, however, requires addressing tax treatment with respect to the CPI as a whole, as well as the housing component, an approach which will be employed in a later paper. All variables for which slope interaction coefficients were estimated are measured as deviations from the rental unit means given in appendix table 4. Consequently, the intercept interaction coefficient gives a direct estimate of the rate of change of rents for this standard rental unit. 
